Purpose: There are no clinical practice data regarding collecting information on consanguinity as part of family history, despite its relevance for identifying at-risk pregnancies. We determined current practice and influencing factors in documenting consanguinity as part of pregnancy assessment by midwives, key health professionals in socialized medicine. Methods: Data were gathered from midwives in Victoria, Australia, which contains an ethnically heterogeneous population. Current practice and issues influencing practice including frequency of enquiry and attitudes regarding collecting consanguinity and family history information were documented. Results:
Accurate assessment of a patient's genetic risk through the collation of family history has been identified as a key skill for the primary care practitioner as a means to assess risk and identify candidates for genetic testing. [1] [2] [3] [4] [5] Considerable effort has been expended in the development of family history collection tools, such as those from the American Medical Association, the March of Dimes and The U.S. Surgeon General's Family History Initiative, to facilitate this process. 6 -8 Although it is common practice for primary care practitioners to document information about the health of family members, 9 -11 Bennett argues that information should be collected beyond the conventional "family medical history", advocating for the inclusion of ethnicity and consanguineous relationships as crucial components of accurate genetic risk assessment. 12 The collection of this information during the prenatal period has been supported in theory 2 and present in both the American Medical Association and March of Dimes prenatal family history tools. 6, 7 Although ethnicity information is collected when relevant for genetic risk assessment, 13, 14 the extent to which information about consanguinity is incorporated into prenatal risk assessment by primary care practitioners is not known.
By convention, consanguineous relationships are defined as couples that are related as second cousins (fifth-degree relatives) or closer. Although marriages in North America, most of Europe and Australia are not typically consanguineous (Ͻ1%), 15 there are populations within these countries with higher rates of consanguinity. This is due to migration from areas such as Africa, Middle East, and South East Asia where the rate of consanguinity is between 20% and 50%. 16 However, these consanguineous unions are not confined to particular religious segregates or cultures.
Offspring of consanguineous unions are at increased risk for birth defects with the figure quoted for first cousin unions (third-degree relatives) of 1.7-2.8% above the background risk. 16 This is primarily due to autosomal recessive mutations inherited from a common ancestor, 16 but also includes disorders of putative multifactorial and complex inheritance such as congenital heart defects. 17, 18 Newborns are also more likely to have decreased birth weight 19 and present with apnea of prematurity 20 than newborns whose parents are not consanguineous. Consanguineous pregnancies are also at a higher risk for adverse outcomes such as miscarriages, still births, and infant death. [21] [22] [23] [24] [25] The National Society of Genetic Counselors has published recommendations for the screening of consanguineous couples and their offspring. 16 Although these recommen-dations do not suggest genetic testing on the basis of consanguinity alone, the collection of a comprehensive family medical assessment is advised. 16 Carrier testing can then be offered based on the family history, and ethnic background. 16, 26 Primary care practitioners are in a key position to identify consanguineous couples and facilitate subsequent genetic screening. 26 Although primary care practitioners are expected to collect information about family history, including consanguinity, their perception of this role and any beliefs, barriers or factors influencing practice are not known. Increasingly midwives and certified nurse-midwives in many Western countries are providing a broad spectrum of maternity care, often working alongside obstetricians, general practitioners or family physicians. [27] [28] [29] [30] Many hospitals are also encouraging midwives and certified nurse-midwives to work autonomously when providing prenatal care, a trend that has been observed internationally despite the differences in organized health care structures between different countries. 27, [31] [32] [33] As nothing is currently known about how midwives collect family history or their attitudes around asking about consanguinity, we have explored both current practice and attitudes toward collecting this information within an ethnically heterogeneous population. As part of a larger study investigating midwife practice in genetics, we determined frequency of enquiry, and which factors influence midwives' role. We identify a number of barriers to raising the issue of consanguinity, which may be overcome through practical measures.
METHODS

Health system
Maternity care in Australia is offered in both private and socialized medicine, with 64% of women in Victoria giving birth in a public hospital in 2004, and 36% having private care during pregnancy and postpartum period 34 (for specific information see www.health.vic.gov.au/maternity). Genetic services provided by medical geneticists and genetic counselors are available in three metropolitan tertiary referral centers.
Data collection
We adopted a two phase approach to data collection, which occurred between July 2005 and March 2007. Ethics approval was obtained from relevant Human Research Ethics Committees for each phase of the study.
Phase 1
Focus groups were used to collect data to allow discussion and debate between participants and in-depth exploration of organizational practices. 35 A purposive sample of midwives was recruited via direct contact with midwifery and maternity service managers at six public and one private maternity hospital. Hospitals were specifically targeted to represent the range of maternity services available in Victoria. Focus groups were structured to include only midwives working within the same organization, to permit participants to share experiences and practices unique to their hospital. Discussion about family history and consanguinity were prompted by the facilitator (MB) if not raised spontaneously by participants. All focus groups were audiotaped and transcribed verbatim. Thematic analysis of the focus group transcripts was conducted using a constant comparison approach. 36 Analysis of transcripts was performed independently by two researchers (MB and SM) for coding reliability. NVivo 7 (QSR International Pty Ltd, Melbourne, Australia) was used for data management.
To validate midwives' remarks relating to documentation of family history and consanguinity, a manual review of each hospital's maternity medical record was performed, documenting the presence of prompts regarding family history and consanguinity.
Phase II
A cross-sectional survey was administered to all members of the Victorian Branch of the Australian College of Midwives Incorporated (ACMI) via an anonymous questionnaire. The development of the questionnaire was informed by the findings of phase I, and validated for content and face validity. The questionnaire was then piloted by mail with 200 midwives randomly sampled from the ACMI database plus 28 midwives attending a seminar on prenatal testing. The final version of the questionnaire was sent to the remaining 533 members of the ACMI. As with the pilot questionnaire, a reminder was sent 1 month later. As there was no content change in the questionnaire between the pilot phase and the final version of the questionnaire, responses from the pilot have been included in the final analysis.
Measures
The final version of the questionnaire contained five sections: demographics, current practice, knowledge, attitudes, and educational preferences. Here we present only the results of the items relating to family history and consanguinity. Current practice: assessed by asking "As part of your role how often do you carry out specific tasks as part of clinical practice?" with a five point Likert scale ranging from 1 (never) to 5 (always), with the additional option of "not applicable." Referral practice: assessed by asking "For the following circumstances when would you refer to a clinical genetic service?" with yes, no and unsure options. Attitudes: assessed by rating level of importance of activities to clinical practice and confidence to carry out activities using a five-point Likert scale ranging from 1 (very unimportant/not at all confident) to 5 (very important/ very confident) respectively. Personal unease in carrying out activities: assessed by a binary scale (yes/no). Open-ended question invited participants to clarify their response to the attitude and personal unease questions.
Data analysis
Data from the questionnaires were coded and entered in STATA version 10, with a 20% data entry check. Descriptive statistics were used to describe the sample in demographic data and clinical practice activities relating to asking about a family history and consanguinity. The variables describing clinical practice were subsequently collapsed for further analysis and recorded as a binary variable (routine practice: "often" to "al-ways"; not routine practice: "never" to "sometimes"). Variables of importance and confidence were also collapsed into binary variables for subsequent analysis; (not important/not confident -Likert scale 1-3; important/confident -Likert scale 4 -5). The variables describing referral practice were also collapsed into a binary variable to assess current intentions to refer (would refer: "yes," currently would not refer: "no and unsure"). Chi-squared analysis was performed to determine the associations between midwifery attributes and routine enquiry about family history and consanguinity, as well as referral practice of midwives. Variables included were selected based on our a priori hypotheses from phase I. All variables with an association of P Ͻ 0.1 with the outcome variable were entered into a binary logistic regression model. Solicited comments relating to attitudes and personal unease were analyzed using content analysis. 35 
RESULTS
Approach to family history collection
Midwives' approach to family history collection was assessed through qualitative data analysis. Nine focus groups (n ϭ 50) were conducted with qualified midwives (n ϭ 46) and final year student midwives (n ϭ 4). Qualified midwives had worked between 1 and 30 years, whereas student midwives had completed 29 weeks clinical placement within the public hospital system. Participants worked across the entire spectrum of midwifery care including prenatal clinical work, birthing suite and postnatal ward. Midwives who worked in tertiary and secondary level hospitals generally worked within one specific area, whereas midwives in primary level care worked across the range of midwifery areas.
Asking about a family history was part of standard midwifery care, occurring during the first clinical appointment: "When our women come to book in we ask them a question on family history" (Hospital G: secondary level regional hospital, no genetic clinic)
However, it was evident that midwives saw this as collecting only medical information about the family, as illustrated by comments such as:
". . . we do ask if there's any medically ill babies on either side of the family and, you know, if there's learning difficulties, all those sort of things" (Hospital D: tertiary level metropolitan hospital, genetic clinic in situ) Discussion around family history was prompted by questions in the hospital maternity medical record. However, the specific information obtained about the family history varied between hospitals, and between midwives within each hospital (see Table 1 ). Midwives did not mention recording the information collected as a standard pedigree; they seem to document this information as written notes within the maternity medical record. If this information suggested a genetic risk, midwives typically referred to either a genetics team, if one was located in situ, or to the obstetric team.
". . . we know when to refer; we may not know what it's about, but we know when to refer" (Hospital C, tertiary level metropolitan hospital, genetic clinic in situ)
Only midwives at one center (hospital C) sought information on consanguinity, prompted by a reference in the maternity medical record. In a review of the maternity medical records from the seven participating hospitals, this was the only hospital medical record that contained a prompt for consanguinity although all had at least one prompt in relation to family history. Midwives from other hospitals did not voluntarily ask about consanguinity, instead only discussing the issue if the topic was raised by the patient. Midwives equated the concept of consanguinity with cousin relationships, mainly referring to first-cousin unions when discussing their previous experiences in providing maternity care for consanguineous couples. However, many of these midwives expressed some personal unease in raising the issue of consanguinity, in particular how to broach the subject in a sensitive manner. Other midwives felt anxious about asking couples about what may be seen as a taboo subject (see Table  1 ). A small number of midwives also gave the impression that they were uncomfortable with the idea of sexual relationships between related individuals, such as cousins, using offensive language to describe the concept of consanguinity. A small number also referred to incestuous relationships, but only while joking about how they could ask a patient about consanguinity.
Midwife 4: But it doesn't always come up in your discussions antenatally Midwife 1: Yeah, 'is he your brother' (laughing) (Hospital F, secondary level maternity hospital, no genetics clinic)
Midwives' behavior in collecting family history information
To corroborate the findings from the qualitative data, questionnaires were sent to all Victorian members of ACMI. Of the 761 midwives who received a questionnaire, two were returned to sender and 21 participants deemed themselves ineligible to participate. Of the remaining 738 midwives, 335 (45.4%) returned completed questionnaires. Out of these, two midwives provided an employer postcode not in Victoria, whereas another 16 indicated current job description outside of clinical practice. These 18 questionnaires were excluded from subsequent analysis, thus 317 questionnaires were analyzed. Characteristics of responders are shown in Table 2 .
The quantitative survey data confirmed findings from phase I with 65.1% (95% confidence interval (CI) 59.4 -70.5%) of midwives (n ϭ 301) routinely asking about family history in clinical practice compared with only 6.4% (95% CI 4 -9.9%) of midwives (n ϭ 295) routinely asking about consanguinity. Midwives attached a higher level of importance to asking about family history in midwifery practice (95.5% [95% CI 92.5-97.5%]) than consanguinity (57.7% [95% CI 51.9 -63.3%]). Midwives also had more confidence in asking about family history (72.7% [95% CI 67.4 -77.5%]) than consanguinity (22.6% [18 -27.6%]). Concurrent solicited comments indicate midwives correlate importance with: clinical relevance ("consanguinity is something I have never thought to discuss -need to know more about implications"); and significance to their patient population ("consanguinity not common in our area, haven't experienced this"). Midwives confidence was related to: personal knowledge; skills; and clinical experience ("we are not given any training on how to approach these issues [consanguinity] or even what to ask and why, so how can we be confident in this area"). Midwives show more personal unease around asking about consanguinity (40.1% [95% CI 34.6 -45.8]) than family history (2.3% [95% CI 1-4.5%]), and indicate that this unease is due to the perceived sensitive nature of the subject ("couples may be offended suggesting they are related!! Difficult situation").
Factors associated with asking about family history
The results of the univariate analysis are shown in Table 3a .
Variables significantly associated with midwives asking about Table 3b shows the logistic regression model for asking about family history in clinical practice. The results show that midwives who feel that asking about family history is important to clinical practice (adjusted odds ratio [OR] ϭ 3.4 [95% CI 1.1-11.1], P ϭ 0.039) and midwives who work in a prenatal clinic (adjusted OR ϭ 2.60 [95% CI 1.5-4.3], P Ͻ 0.001) are more likely to collect family history information routinely. Although univariate analysis showed self-rated confidence in asking about family history was a predictor for routine collection of family history, the effect of this variable was removed when we adjust for whether the midwife worked in a prenatal clinic, and hence is not an independent predictor.
Factors associated with asking about consanguinity
The results of the univariate analysis are shown in Table 4b shows the logistic regression model for asking about consanguinity. The results show that midwives who are confident in asking about consanguinity (adjusted OR ϭ 5.3 [95% CI 1.3-22.1], P ϭ 0.023) are more likely to ask about consanguinity. Although univariate analysis showed midwives' perception of clinical importance and personal unease were predictors for asking about consanguinity, the effect of these variables was removed when adjusted for midwives' self-rated confidence, and hence they are not independent predictors.
Midwives attitudes toward referral for genetic counseling
Although the identification of consanguineous couples is not occurring systematically in practice, the qualitative data suggested that if couples disclose that they are consanguineous, midwives would refer them for genetic counseling. This was supported by the quantitative data with midwives reporting that they would refer to a genetic service when there was an indication of consanguinity (73% of responders (95% CI 67.6 -77.9), n ϭ 307). The results of the bivariate analysis are shown in Table 5a . Variables significantly associated with midwives' intention to refer for consanguinity were: perceived clinical importance in asking about consanguinity ( 2 (df,1) ϭ 8.1, P ϭ 0.005); and personal unease in asking about consanguinity ( 2 (df,1) ϭ 6.3, P ϭ 0.012). A trend was also observed between midwives' confidence in asking about consanguinity and their intention to refer for consanguinity ( 2 (df,1) ϭ 3.0, P ϭ 0.085). Table 5b shows the logistic regression model for midwives' intent to refer for consanguinity. The results show that midwives who perceive it is of clinical importance to ask about consanguinity (adjusted OR ϭ 1.9 [95% CI 1.1-3.2] P ϭ 0.029) are more likely to refer consanguineous couples for genetic counseling. Although the bivariate analysis showed midwives' personal unease in asking about consanguinity was a predictor for midwives' intent to refer for consanguinity, the effect of this variable disappeared when we adjusted for perceived clinical importance, and hence is not an independent predictor. There was no relationship between midwives' clinical practice in asking about consanguinity and their intention to refer a consanguineous couple ( 2 [df, 1] ϭ 0.43, P ϭ 0.51). This suggests midwives believe consanguinity is a trigger for referral to a genetic service, regardless of whether they actually collect this information in their clinical practice.
DISCUSSION
The patient pathway to access genetic information begins with identification of genetic risk factors, then referral. Ideally primary care practitioners would begin genetic risk assessment with a series of screening questions, 1 which in the prenatal setting would include a family history of pregnancy loss, congenital abnormalities, intellectual disability, hearing loss, and consanguinity. 12 The presence of one of these should result in either collection of a more extensive family history or, due to time or knowledge constraints, referral for pedigree assessment. 37 Midwives report that genetic risk assessment occurs through a series of questions about family history, which are limited to medical information about the family, followed by referral for genetic assessment if indicated.
Current practice and barriers
Midwives report that they commonly collected medical family history, but the content of this is variable. Focus group data suggest best practice occurred when family history collection was prompted by specific questions within the maternity medical record, but in many cases midwives have to rely on personal judgment to determine what information is relevant. This may result in failure to identify significant information for risk assessment. 2 However, despite this variability in collection, when an indication of genetic risk was identified midwives knew to refer for genetic counseling.
One such indication of genetic risk is consanguinity. Both qualitive and quantitative data analysis demonstrate that the majority of midwives were aware that consanguinity is a trigger for referral to a genetic service. Despite this awareness, information about consanguinity was generally not collected. Midwives rely on their patients to bring up the issue of consanguinity, as they are reluctant to raise the issue themselves. This failure to routinely ask about consanguinity is in large part due to midwives' attitudes. Some midwives do not believe that they need to ask about consanguinity in their practice: either they assume that consanguinity is not relevant to their patient population or that asking about consanguinity would not alter their clinical management. Other reasons why midwives don't ask about consanguinity is their lack of confidence and personal unease in broaching the subject: these two factors are not independent. The qualitative data suggest these midwives were worried about offending their patients-implying consanguineous relationships are socially unacceptable. A minority of midwives also used offensive language when describing consanguineous unions. Western society often portrays consanguineous unions as distasteful, 38 and health practitioners are not immune to societal views.
Overcoming the barriers: the theory of planned behavior
Although individual hospitals and health systems need to decide whether to incorporate consanguinity in pregnancy assessment, those that do so will need to address the barriers identified. A potential way to overcome these barriers and consequently change clinical behavior, is to apply a change theory: the theory of planned behavior, 39 which has been employed in the engagement of nurses and midwives in genetics education. 40 The theory proposes that the intent to adopt behavior, such as specific clinical practice, stems from three factors: attitude, subjective norms, and perceived behavioral control. 39 Figure 1 provides a representation of the behavior under question, asking about consanguinity. The attitudes required to promote intention are individual's positive or negative views about the behavior, and an internal assessment of the outcomes and benefits of adopting the behavior. For example, midwives may weigh up what information they could gain from asking about consanguinity and whether this information would impact on the clinical care of their patient. The subjective norm is how much the individual is influenced by social pressure to adopt the behavior. In this case the midwife would be influenced by the hospital's expectation that the issue of consanguinity is raised, through the inclusion of prompts within maternity medical records (see Fig. 1 ). Finally, perceived behavioral controls relate to how difficult the individual considers adopting the behavior to be, i.e., how "do-able" is it to ask about consanguinity. As described here, perceived behavioral control incorporates both confidence and overcoming any personal trepidation in asking about consanguinity.
This framework suggests a two-pronged approach for behavioral change: education and minor organizational change. Formal education can target midwives' attitudes about the clinical relevance of consanguinity and increase personal con- fidence through enhancing skills. This approach has long been advocated as a means to improve clinical confidence within a primary care setting, 1, 41 and could be applied in both preregistration training programs and postregistration professional development. A minor organizational change can support formal education by including a prompt about consanguinity in maternity medical records to make hospital expectations about family history risk assessment clear. Incorporating a question about consanguinity in this way may also over come any unease midwives feel in discussing this subject. Precedence for this exists in midwifery practice, where anxiety about domestic violence screening has been overcome by routinely asking all patients about domestic violence. 42, 43 Study limitations
Although the qualitative findings are not intended to represent the views of the general midwifery populations, they do provide an insight into the midwifery practice of the participants and of their hospitals. A more representative view was obtained through the quantitative arm of the project. A sample of practising midwives could only be achieved through the ACMI database, a society with voluntary membership. However, our responder characteristics are comparable to the general midwifery population in Victoria, 44 apart from location of employment and age distribution. Midwives who responded to this survey were, on average, older. However, the most recent statistics reported for the midwifery population in Victoria were collected in 1999, 44 so our findings may reflect opinions that the midwifery population is an ageing population. 45 We also had a higher proportion of responders from regional Victoria. Our response rate is similar to other studies in genetics which use self-administered questionnaires with primary care practitioners. 13, 46 As with all studies, there is the potential for response bias, although family history collection was comparable with that reported by other primary care physicians such as general practitioners and family physicians. 9, 13, 41 
CONCLUSION
With globalization and increasing migration, populations are becoming more heterogeneous. These changes will influence genetic risk assessment, particularly in the prenatal period. Policy makers state the importance of including consanguinity as a core component of family history assessment in the prenatal period, 6 ,7 yet our study, the first to examine this particular clinical practice, shows this is not part of organizational or midwifery practice in our setting. We suggest a two-pronged approach to promote inclusion of consanguinity as part of family history collection: (1) educational strategies can be employed to induce a paradigm shift in the conventional views about family history to include consanguinity in risk assessment, and (2) the use of a standard prompt in hospital maternity medical records and family history tools to increase documentation regarding consanguinity. Directing these initiatives across the primary care spectrum will enhance identification of consanguineous couples during pregnancy permitting accurate assessment and enable access to appropriate genetic counseling and testing.
